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Prevent & Manage Pests with IPM

» Protect crop quality

» Maximize profits. Minimize costs, losses,
disruptions

» Reduce environmental impacts
» Safeguard health (yours, customers, workers)

P

» Manage risks with IPM!




Integrated Pest Management

STEP 1 - KNOWLEDGE
Key pests
Pest lifecycles
Natural enemies
Growing area

i R
STEP 5 - EVALUATION STEP Szit; ::‘BE;{"EOETION
_arwNNG IPM model -
TBWTWv i sy f ti ] Time of planting & rotations
B oF’conunua Water & nutrition management
thinking . :
Consult & adapt improvement . Eirsrpr:g:;:mem
5 y

STEP 3 - OBSERVATION

STEP 4 - INTERVENTION

: Crop monitoring
MiShasost ocriron, Pest prediction models
Btolog'ucal controls Phabeons e
Chemical controls Yolow sticky traps




IPM starts with Good Sanltatlon

» Eliminate
> weeds
- plant debris
> standing water
> clutter
» Sanitize
- floors
> benches
> cutting knives
> pots and trays

» Keep watering nozzles
off floor




Start Clean

» Thoroughly inspect
incoming plant
material BEFORE
bringing it into the
greenhouse

» Quarantine incoming
plant material long
enough to ensure it is
pest-free




Pest Monitoring

» Yellow Sticky
Cards

> Fungus gnats
> Shore flies
> Thrips
» 1-2 cards/1000
ft2

» 1-5" above
plants




Pest Monitoring

» Indicator Plants
- Highly attractive to
certain pests
- Early pest warning
system
- Remove or treat
when infested

- Examples: eggplant

in poinsettias for |
whitefly, spider Marigold in bedding plants for

mites, petunia for monitoring thrips
viruses



Pest Monitoring

» Scout crop 1-2
times/week

» Look for pests, off-
color plants, damage,
wilting

» Use pest ID guides,

nand-lens, UMCE Pest

Diaghostic Management
Lab




Pest Monitoring

» Keep records!

» Predict and
solve recurring
pest issues

» Evaluate
effectiveness
of pest
controls

» App available!

] Sample Greenh Scouting Form
Date: Greenhouse: Scout: Weather:
| : ey Goeneral Seanming Imspection ; TORe s LR U2 AS TTS:
Ly | i 'ln"fh anid Mites Driseases & Nwirient Problems
Bench/ = 2 Otber Other . -
| Piast Type ‘1 FG | SF | Wi Theips | OPA Aphis | SM | Beneficials | Other: | M I Bn’ " INSV | Other. [_u_u.n._._:.
! — [ 1 !
T | 1 1 I | [ 1 I ] 7
= = Sticky Cards

Imsects and Mites

Disenses & \ulvlgn!.huhkln; ‘7

Other:

Others

Other:

‘ Other

Bench/ . [ Other z Other | FRECO, [ [
. S 3} J 8 ¢ :
| Plant Type | FC | F WFT | rnrigs | GI'A | Aphids ™M | Benelicial | Othey ™ | RO | 14} INSY
1 ! ! | o= | ! : 4
Towl | |
e = Plast laspecti 3
_ Insects au‘l Mites ‘ Discases & Nutrient Problems
lench' = = ; Other J Oiber s g [ T
Plant Type 118 | SF WFT Fhripa GIPA | Aphids M Beneficials Other: ™ | o l "y INSV
| ] = ]
“Total | I I + 1 4 4
= General Comumnts and Proposal Actiony
Key to abbreviations
FG  fungus gnats SF shote (lies WFT  western flosver thrips
GPA  green peach aphid SM  spider mites M powdery mildew
BO  botrytis PY  pythium INSV  impatiens necrotic wilt vins

Form available at:


http://www.uvm.edu/~entlab/

Know How to lIdentify Common

Pests

[B5] AMERICAN
HORTICULTURAL
SOCIETY

PESTS &
DISEASES

The Complete Guide to
l’ru(nunk‘ Identifying, and
lrc.umg Plant Problems

PIPPA (,RI ENWOOD
ANDREW HALSTEAD
A R. CHASE * DANIEL G ILKH\




Learn About Common Pests

Green Peach Aphid
. Yellow-Green, Green or

vLarge host range

yAntennae slightly
shorter than body

yBlack-tipped cornicles




Thrips

» Western Flower Thrips
» Eggs laid in plant tissue

» Larvae found on the
undersides of leaves, in
flowers or in plant
crevices.

» drop into the soil to
pupate
» Adult has fringed wings

N
‘ © Charley



Fungus Gnats

» Feeds on roots

» Wounding leads to
plant diseases

» Eggs laid in the top
layer of moist potting
media

» Management: Don’t
overwater

—




Manage Pests with Combinations of
IPM Methods

» Cultural
- Sanitation (extreme clean, weed-free, no
standing water)
- Optimize growing conditions (, pH, fertili
water, EC, temperature, light, humidity)

» Biological
> Encourage native predators/parasitoids Give Pests the
- Release beneficials 1-2 Punch!

» Mechanical/Physical
- Barriers (screened vents, doors closed),
heat/cold
» Pesticides (chemical, microbial)
if/where/when needed, using carefully selected
product.



Consider Biocontrol Options

» Do some research. Find out which biocontrol
agents and strategies are good fit for your
operation.

» Ask for help (UMCE, biocontrol suppliers)

Photo: Whitney Cranshaw, Colo
State Univ. Bugwood.org

UGA1455183



Parasites or Predators? Or Both?

/

Parasites:

»Kills pest by laying eggs inside it

»Mostly pest-specific: specialize
in killing one kind of pest

»Generally better searchers

»Used as a first line of defense, in
combination with banker plants.

b

Sachet of predatory
Predators: mites for thrips control

Eat pests on hanging basket

» Better/faster in cleaning up hot
spots

»Not as pest-specific



Association
of Natural
Biocontrol
Producers

The Association of Natural Biocontrol
Producers (ANBP)

UF

IFAS Extension IPM-146

UNIVERSITY of FLORIDA

Guidelines for Purchasing and Using Commercial

Natural Enemies and Biopesticides in North America’
Lynn M. LeBeck and Norman C. Leppla’®

.' '.' ."-. ". '.' '.' .'".
@ @ @® =] D =] [ 2 @ ® @ @ ® @ [=] ® 2
Giovier Giilde: Find resources
Quality Assurance of Biocontrol Products g? d suppliers

Compiled by Rose Buitenhuis, PhD, Research Scientist, Biological Control.

Vineland Research and Innovation Centre, 2014 www.ah b p.org



Beneficial Nematodes are a Good Place to
Start: for Thrips, Fungus Gnats, Shore Flies

\ N ¢# i Y X /. o)
s \ v > . V.v_ 4 - | > d
teinerpema foftiae _v" | )
E V 4 : —',,.f ‘ ‘.~ : Z : "‘. . I o \

- P abelio (¢)
P4 [‘, y . A\ Q .
. : 7 X %
nematodes emerging /} 555 3\ %
from dead Western %,
Infective juveniles enter host ®°o'

flower thrips larva

W
/ I 4 S L
L3 td
C/ \3 C h
5 f L 7 J Insect dies and
Infective juveniles nematodes begin
emerge development
Nematodes
reproduce
in host

R. Buitenhuis



Beneficial Nematodes for Thrips Control

QQ'
=

» Dip or drench plug trays
or cuttings in water
solution of beneficial
nematodes

» Can add beneficial fungi
for disease suppression

» Easy to ship and store é‘?q




Aphid Biocontrol

Aphid Predator

Aphidoletes aphidimyza:
»Very mobile
midge/predator

»Not picky in what they eat!

»Adults attracted to
honeydew - lays eggs

vLarva kill up to 80 aphids
per day

»Kill by paralyzing toxin

vLarva are sneaking up onto
their prey, paralyze it, and
then suck the aphid dry

yWorks better on hot spots




Aphid Biocontrol

Parasitic Wasps

Aphidius colemani
- Good mobile searcher

- Effective against green peach
and melon aphids

> Suitable with aphid banker
plants

Aphidius ervi
- Good mobile searcher

- Effective on potato and
foxglove aphids

Aphelinus abdominalis

- Effective for potato and
foxglove aphids




Banker Plants

Provide Pollen or Alternative Hosts to Increase
Beneficial Insect Populations

Crop pests on

' ' ' ' ' “Crop -
Banker plants
Infested with
alternative host

' ' ' for beneficial
insect

| '. ¥ 'ﬁ

Beneficial insects migrate from banker plant to
crop plants to control pests




Aphid Banker Plant System

2. Infest
with
cereal
aphids.
Keep
covered

1. Plant cereal, keep in insect-proof
cage to keep beneficials out. Repeat

weekly for steady supply through

6. Scout for

4. Release
aphid
parasitoid
throughout




Banker Plants for Thrips Biocontrol

Ornamental pepper pollen
enhances Orius insidiosus
population to suppress thrips

Purple Flash
Pepper

Black Pearl
Pepper



Greenhouse Scout Mobile App

« Pest identification guide

 Information on pests and beneficials
— which bug is good for which pest

« Pesticide interaction and compatibility
Information

« Record and store your scouting and
trap capture data

« Record pesticide applications

Find it at your favorite app store:

Greenhouse Scout on the App Store on iTunes —
Greenhouse Scout—Android Apps on Google Play

Cost: $9.99

For more information contact:

Betsy Lamb, emI38@cornell.edu



{ Back = Pests

iy Pest Information

¢ Yellow sticky traps for adult fungus gnats -

horizontally at soil surface or vertically just
above soil surface an d TO Q) I S
¢ Place potato pieces in soil to attract fungus . )
gnat larvae * |dentification tools
* Monitoring guidelines
Identification

e Adult is 1/8 inch with long legs and antennae

¢ Single pair of wings with Y-shaped vein near tip

e Larva is a whitish translucent maggot with
black head capsule about 1/4"” long

1 emi38@cornell.edu




Beneficials

{ Back = Beneficials

» Photos

» Insects controlled
» Biology and ID

» Life cycle and environment

» Application methods _[r—
» Check for viability

» Pesticide Interactions button

Cucumeris

Amblyseius cucumeris

Pests Managed by Beneficial

% Chili thrips
MW Scirtothrips dorsalis

. 2 Cyclamen mite
. .
P Tarsonemus pallidus

Western flower thrips

“}'ﬂ;-
~ Frankliniella occidentalis

1 emi38@cornell.edu




Record-Keeping Functions

1. Customize Reporting
Forms on Website (easier to
use a real computer and
keyboard for this)

2. Use smart device to

» Input real-time scouting
data

» Track beneficial releases
and pesticide applications

— Greenhouse Scout

e

i Pests Beneficials

~ Scout Application

o

Application Pesticide
Technology Interactions

A
2 emi3g8@cornell.edu




iewing data

/ Card #1 | Greenhouse Scout * | http://greenho...e/#/app/scout * User Manager | Conifer x http:/ /conifer...-mobile /#/app/ * -+ -
& | @ greenhouse-scout.pocketipm.com/cards/207 /report?utf8=v &search(report_date_gte]=04%2F23%2F0015&search c | m' Google Q) ¥ B8 ¥+ @ =

Most Visited ~ |} Getting Started TinyURL.com - sh... ECOIPM ~ & Google Maps

crgenh()uge gcoui Admin ~ Locations ~ Teach Me How It Works ContactUs Betsylamb Log Out

Card #1 Peppers

Showing reports from 04/23/0015 to 04/01/2015. Show All Reports

118]
=

Report for Peppers / Card #1

40

30

No. of Bugs
~N
o
3aeis] ‘dsqns s|sualbupnyl snjjpeg

10

[
'/$;|dde |
<

2. Feb 4. Feb 6. Feb 8. Feb 10. Feb 12. Feb 14. Feb 16.'Feb 18. Feb 20. Feb 22. Feb 24. Feb 26. Feb 28. Feb -

UBLWI0D

\ -8 Colemani -4~ Foxglove aphid -8 Fungus gnat -« Green peach aphid -% Citrus mealybug |

Hﬁh;war:s com

Terms and Conditions



Record Biocontrol or Pesticide

Applications

» Choose targeted pest and
biocontrol or pesticide

» Can be more than one on
same date but need to be
added separately

Create Application Report A Save

Date
2015-12-21

Locations

Peppers: Card #1

Targeted Pests

Foxglove aphid

Beneficial

il i,
Colemani ]




Pesticide-Biocontrol Compatibility

{ Back = Interactions { Back = Interactions
® . Abamectin
%% Aphidoletes
27N
. Aphidoletes aphidimyza Eremicus
Abamectin Egg Imm.  Adult Persistence
4 3 weeks
Egg Imm. Adult Persistence
4 4 1 week Aphidoletes
Abamectin + bifenazate Egg Imm.  Adult Persistence
4 4 1 week
Egg Imm. Adult Persistence
4 4 1 week . Aphelinus
Acephate , Egg Imm.  Adult Persistence
* 4
Egg Imm. Adult Persistence
2 4 > 8 weeks Ervi

1 emi38@cornell.edu m 1 emi38@cornell.edu m



Final Thoughts on Biological
Control

» Plan Well in Advance

- Contact suppliers. Get technical
recommendations specific to your system.
Compare prices, shipping costs.

» Use them before you need them
» Keep them Alive

- Store and release according to directions. Details
are critical!

- Avoid pesticide impacts (check compatibility
charts, spot treat, time application to avoid direct
impact on beneficials)



Don’t Kill your Biocontrols with Pesticides!

Side-effects manual

Active mm |—| Commercial product Beneficial organism: Legend

Filter | -

; Toxicity on natural enemies
Amblyseius californicus

Amblyseius cucumerns

Class Toxicity Mortality
' 24D [ Amblyseius degenerans @  Non-toxic < 25%
— abamectin Amblyseius swirskil Values ranging between class 1 &
acephate Anthocoris nemoralis -
acequinocyl Aphidius spp [ .. Slightly toxic 25-50%
acetamiprid I_J Aphidoletes aphidimyza ' Valuesranging between class 2 &
acrinathrin Bombus spp 3
| Adoxophyes orana Granulose Virus Chrysopa camea 6 e e
| alachior Coleoptera 0 Zalues ranging between class 3 &
| aldicarb Dacnusa sibirica O Toxc ~75%
I alphacypermethrin v

Diglyphusisaea el

Toxicity on bumblebees

A > Method of application
Side -effects manual A
) Persist code
mobile app
Greenlab

Now Available on:

BioBestGroup.com

SUSTAINABLE CROP MANAGEMENT

k"
"
L)




Another Biocontrol-Pesticide
Compatibility Search Tool

Beneficials Pesticides

select organism from list

Amblyseius californicus

Amblyseius cucumeris

Amblyseius degenerans

Amblyseius limonicus

Amblyseius spp.

Amblyseius swirskii

Anagyrus pseudococci

Aphelinus abdominalis

Aphidius colemani

Aphidius ervi

Aphidius spp.

Aphidoletes aphidimyza

[ €OPPERT
Chrysoperla carnea

e p—— BIOLOGICAL SYSTEMS
Coccidoxencides perminutus
Coccinella 7-punctata

Coccinelidae Koppert.com (click on
Cryptolaemus montrouzieri Slde Eﬂ:eCtS)

Dacnusa sibirica
Delphastus pusillus



Do You Need a Pesticide
Applicators License?

» Required if you apply
pesticides to plants or plant
oroducts intended for
numan consumption and
nave annual sales of $1000
or more.

» Includes growers of
vegetable seedlings

» For more info:

www.thinkfirstspraylast.org
207-287-2731




Strategies to Avoid Pesticide
Resistance LT+

» Minimize pesticide use
» Spot-treat

» Rotate use of chemicals with
different modes of action

» Select products specific to pest

» Calibrate application
equipment often

» Follow label PRECISELY. Double
check your math




Pesticides & Pollinator

\ ) | ~
Biggest risks to bees \ i
from insecticides used === 7
on ornamental plants N
« Spraying open flowers during the R R e
last few weeks before shipping FINJE e &w%{
(with any insecticide). FL) i NG | ."ﬁ ;‘ f

Soil drenches in greenhouses
with imidacloprid, primarily used
In hanging baskets

Soil drenches of flowering trees
(Tilia) in nurseries or in yards for
Japanese beetle, etc. =

From Smitley, D. Michigan State Univ



How Soon After Treatment Can Plants
Safely be Shipped?

Research to determine the last time that foliar sprays
can be applied to open flowers, and still be safe for
bumblebees
* Flowers were sprayed with imidacloprid at 4, 2 and 1
week before shipping.
* Flowers were sampled 1 week after the shipping date

D. Smitley, Michigan
State Univ 2014







Weeks
Before

Olefin Imidacloprid

Shipping

—

> DA B DNDNDNDN -~ — —

Plant Type (ppb) (ppb)
Portulaca 70 110*
Verbena 0 /70
Salvia 20 200
Marigold 0 0.6
Portulaca 0 0
Verbena 30 430
Salvia 30 0
Marigold 0 0
Portulaca 0 0
Verbena 0 0
Salvia 0 0 ’irgeans of
Marigold 0 0 replications



Results

Dislodgable residues were measured on 4 types of

flowers

« > 20 ppb were only found on dislodgable residue
samples from flowers sprayed 1 or 2 weeks
before shipping.

¢ Conclusion- Avoid spraying open flowers the last
2 weeks before shipping.

Note: Whole-flower
tissue analysis pending




Recommendation

» When purchasing plants, get the supplier’s
treatment schedule and don’t plan to sell

them until 2-3 weeks after last imidacloprid
spray

» Don’t retail or ship plants until 2-3 weeks
after last spray. > Y




THE NEW EPA BEE ADVISORY BOX

other insect pollinators.
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On EPA’s new and strengthened pesticide label to protect pollinators

PROTECTION OF POLL\NATORS

Alerts users to separate restrictions on the label. These
prohibit certain pesticide use when bees are present.
g %'»- ; R THIS T T TIPS ——
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Bees are often present and foraging when plants and trees flower.

EPA's new label makes it clear that pesticides cannot be applied
until all petals have fallen.

d

cpod treatment,
pesticide is applied as & _«m:}‘h Y
pollen when the pesikite =

Warns users that direct contact and ingestion could harm pollinators.

EPA is working with beekeepers, growers, pesticide companies, and
others to advance pesticide management practices.
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The science says that there are many causes for a decline in
pollinator health, including pesticide exposure. EPA's new label will
help protect pollinators.
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Resources

New England Greenhouse Floriculture
Guide--Complete IPM recommendations
Available from UMASS Extension ($40):

> https://umassextensionbookstore.com

v

» Greenhouse Managers
Guide to IPM. Download at
www.uvm.edu/~entlab

» Association of Natural
Biocontrol Producers: =3 »
WWW.ahb p.org / ,' L3 Bt Y

(Guidelines and Suppliers)




Learn and Network with
Other Growers
TriState IPM Workshop (January 19, 2016,

Longfellows Greenhouses, Manchester, ME)
Deadline for Registration is Tomorrow!

» Save the Date: Maine Greenhouse Best
Practices Workshop: March 16, 2016. Half-
Moon Gardens Greenhouses, Unity College,
Unity, ME.

Join GreenGrower listserv (contact Cheryl
Frank Sullivan, cfrank@uvm.edu,
802.656.5440)




Maine Integrated Pest
Management (IPM) Council

www.maine.gov/ipmcouncil
www.gotpests.org

Established by Maine Legislature to promote, expand and enhance
integrated pest management adoption in all sectors of pesticide use
and pest management within the State.

Administered and coordinated jointly by the Maine Department of
Agriculture, Conservation and Forestry and the University of Maine
Cooperative Extension.

Our Mission

The Integrated Pest Management Council will define, promote and
enhance implementation of IPM practices that reduce or minimize
harmful environmental and human health impacts of pesticides and
other pest management practices. The Council will promote the
education of the public regarding the need, benefit, and practices of
IPM.



IPM Resources

» UMCE - Pest Management Office 1-800-
287-0279 , www.umaine.edu/IPM

» Maine Department of Agriculture,
Conservation and Forestry 207-287-3891,
www.maine.gov/IPM

» Board of Pesticides Control 287-287-2731
www.thinkfirstspraylast.org



